To compare the accuracy of neurosonography (NSG) and magnetic resonance imaging (MRI) in the assessment of the fetal cortex within a high risk cohort of fetuses diagnosed with central nervous system (CNS) abnormalities. Methods: Single centre prospective study involving an Italian Tertiary Unit. The included cases had antenatal diagnosis or suspicion of CNS abnormality and underwent two-and three-dimensional NSG, which was performed using a 3-5 MHz and a 4-6 MHz endocavitary probe equipped Samsung WS-80 scanner, and MRI. Antenatal findings were compared between the two techniques and differences in terms of CNS anatomy and cortical findings were recorded. Postnatal imaging was also investigated for the study purposes. Results: In all, 31 cases were submitted to NSG at a median gestation of 26 +0 weeks (18 +3 -33 +2 ) due to one of the following: abnormal or absent cavum septum pellucidum (5 cases), ventriculomegaly (9 cases), head circumference <3SD (4 cases), posterior fossa abnormalities (3 cases) or other reasons (8 cases), including previous intracranial anomaly or fetal CMV infection. At expert NSG, abnormal cortical findings were diagnosed in 8/31 cases, including lissencephaly (3 cases), microcephaly (1 case) and focal cortical dysplasia in the remaining. All fetuses underwent antenatal MRI, which was performed at a median gestation of 28 +4 weeks (20 +0 -34 +2 ). MRI yielded abnormal cortical findings consistent with those reported at NSG in all 8 cases. Additionally, mild asymmetry in the cortical sulci and gyri was noted at MRI in 2 of the remaining 23 cases with normal cortical appearance at NSG. Antenatal findings were confirmed at postnatal imaging or post-mortem examination in all cases. Conclusions: Our results from a cohort at high risk of CNS abnormalities have suggested that antenatal MRI is not superior to expert NSG in the detection of abnormalities of the cortical folding and development.
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Objectives: Neurosonography is rapidly progressing part of prenatal ultrasonography. All new ultrasound machines are equipped with state of the art 3D software, next to an excellent quality of 2D images. However, it requires training to successfully produce and recognise 2D and 3D images of the brain. We aimed to evaluate the feasibility to perform a full 2D and 3D fetal neurosonography as a routine examination in a tertiary centre. Methods: We evaluated the success rate of 2D and 3D neurosonography examinations (n=493) that were performed by the HAND (Heart And Neurodevelopment)-study research group, in 71 consecutive fetuses that were presented to our department with a heart defect and 59 women with a normal fetus (control group). The visibility of anatomic brain structures on 2D images were evaluated according to defined criteria that had to be met before it was scored as 'visible'. The success rate of a fully acquired 3D volume, without movement of shadowing artefacts, was assessed. The examinations were performed in a clinical relevant timeslot of 20 minutes. Results: A complete 2D neurosonography was successful in 53,3% of the CHD-group and 73,3 % of the control group. The corpus callosum was the most difficult structure to visualise (complete visualisation in 19% CHD vs 25% control) . The 3D volumes were successful in 70% of the CHD-group and in 85% of the control group (p= 0,000). Ultrasounds performed between 22 and 33+6 scored significantly higher as compared to <22 and >34 weeks (67,1% vs 28,9%; p<0,05). Conclusions: 2D and 3D neurosonography is highly successful, however, success rates in the control group were better compared to the CHD-group. Circumstantial factors like patient emotions and time pressure are probably responsible for the lower success rate. For optimal visibility, mid-gestation (22 to 33+6 weeks) is the best time to perform neurosonography, as 2D neurosonography was successful and complete in 63,3% in this period in gestation. Success rate of 3D volume acquisition was significantly higher as compared to 2D neurosonography.
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